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ABSTRACT

Bovine tuberculosis (bTB) is a disease of zoonotic importance as well as high priority all over the world. Risk factors for
bovine tuberculosis in cattle are not well investigated in Bangladesh. Therefore, the objective of this study was to identify the
associated risk factors for bTB along with determination of prevalence in cattle of Mymensingh Sadar. A cross-sectional study
was carried out to elucidate on 101 cattle from 56 households during January to May 2012. The direct interview using a
questionnaire and physical examination of cattle was performed to collect farm and animal level data. Besides data collection,
blood samples were collected from study cattle and subjected to immunochromatographic assay (ICGA) by using Anigen
Rapid Bovine TB Ab test kit for the diagnosis of bTB. Risk factors analysis was done using bivariable followed by multiple
logistic regression with stepwise backward elimination method. The results of the study revealed an overall tuberculosis
prevalence of 5.9%. Multiple logistic regression analysis revealed significant association of bovine tuberculosis with herd size
(more than 4) (Odds Ratio, OR = 5.9, p = 0.03) and history of coughing (OR = 8.9, p = 0.005). The effect of herd size (more
than 4) could be minimized by maintaining the cattle in a herd with adequate floor space and better ventilation facilities as it
would not be practicable to keep the herd size minimum. Further study should be done to find out more associated risk factors
for the occurrence of bTB.

Key words: Prevalence, bovine tuberculosis, cross-bred dairy cattle, risk factors

INTRODUCTION

Bovine tuberculosis (bTB) is a zoonotically important disease that can infect wide variety of animal species
and can be transmitted from animals to humans (O’Reilly and Daborn, 1995). The bTB is caused by
Mycobacterium bovis that has a wide host range and is found responsible for disease in free-living wildlife,
captive wildlife including farmed deer, domestic livestock (cattle, goats, water buffalo, camels, alpacas, llamas,
etc), non-human primates and humans (O’Reilly and Daborn, 1995). This disease has socio-economic and public
health importance and is of great significance to international trade of animals and animal products (OIE, 2004).
This disease not only poses a threat to the economy of developing countries but also remains a problem in
developed world (Khan et al., 2008). The bTB is a chronic contagious debilitating disease of animals associated
with progressive weakness/emaciation and tubercle (granuloma) formation, mainly confined to respiratory
system (primarily in the lungs) and occasionally in other organs (Menzies and Neill, 2000). The infection to
bovine can occur through the colostrum/milk to calves, ingestion of feed contaminated with feces of infected
animals, aerosol, contact with each other and other wildlife (Polyakov et al., 1994). The causative agent of
tuberculosis (Mycobacterium) can remain viable in the environment/soil for about two years (Hutchings and
Harris, 1997). Various risk factors responsible for the occurrence of disease include calving site, herd size, the
length of time calves kept in groups, the breed, the source of replacement, presence of wild animals and the
region in which they are kept, presence of mixed (dairy and beef) production, age, housing systems (Cetinkaya
et al., 1997). In the Indian subcontinent, the prevalence of bTB varies in different parts and during different
months of the year (Khan et al., 2008). The prevalence of bTB in cattle has been reported as 5.9% and 3.05% in
Pabna and Mymensingh district, respectively (Pharo et al., 1981; Samad and Rahman, 1986) while, in breeding
bull it is reported as 27.5% (Islam et al., 2007). However, recent study showed 30% prevalence of bTB in Red
Chittagong cattle (Rahman and Samad, 2008). In our neighboring countries like Nepal and India, 39% and 7.6%
prevalence was reported in buffalo, respectively (Chandra et al., 2007; Joshi et al., 1976). The disease can be
diagnosed by using various tests including tuberculin test, serum immunoglobulin G test, histopathology,
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Enzyme Linked Immunosorbent Assay (ELISA), immunochromatographic assay (ICGA), Latex bead
agglutination assay (LBAA) and PCR (Jark et al., 1997; Costello et al., 1998; Valente et al., 1997; Aranaz et al.,
1996). Among them tuberculin test has been frequently used for the screening purpose (Islam et al., 2007). In
tuberculin test the purified protein derivative (PPD) of Mycobacterium is used for single intradermal (SID)
injection and the reaction read between 48 and 96 hours after injection and a positive reaction constitutes a
diffuse swelling at the injection site (Radostits et al., 2000). However, many limitations to the SID tuberculin test
have been reported for the diagnosis of bTB (Koo et al., 2005). To overcome the limitations of tuberculin test,
Enzyme Linked Immunosorbent Assay (ELISA), immunochromatographic assay (ICGA) and the Latex bead
agglutination assay (LBAA) have been evaluated for serodiagnosis of bTB with high sensitivity and specificity
(Koo et al., 2005). Among these three serodiagnostic tests, ICGA (Anigen Rapid Bovine TB Ab test kit, Bionote
Inc, Korea) used in this study requires only 20 minutes to produce test reaction. According to the manufacturer
leaflet this test kit has been compared with a PPD test and found to identify M. bovis antibodies in specimens
with a high degree of accuracy. By using the same test kit Rahman and Samad (2008) determined the prevalence
of bTB in Red Chittagong cattle (RCC) in Bangladesh. Earlier studies from Bangladesh mostly concentrated on
the prevalence of bTB (Rahman and Samad, 2008; Samad and Rahman, 1986; Islam et al., 2007; Pharo et al.,
1981). However, to the best of our knowledge, risk factors for the prevalence of bovine tuberculosis in cattle are
not well investigated in Bangladesh. Considering the above facts the present research work was undertaken with
the following objectives: (i) to determine the prevalence of bovine tuberculosis in cattle of Mymensingh Sadar
and (ii) to identify the risk factors associated with bovine tuberculosis in cattle of Mymensingh Sadar.

METERIALS AND METHODS
Study area

The study was carried out in 6 villages of Mymensingh Sadar, namely Nijkalpa, Salakandi, Kewatkhali,
Bolashpur, Digarkanda and Badekolpa situated within 10 km around Bangladesh Agricultural University (BAU).
The city of Mymensingh stands on the bank of Old Brahmaputra River.

Study design

A cross-sectional observational study was carried out to determine the seroprevalence of bTB in dairy cattle
registered under Seed Bull Production Project of Animal Breeding and Genetics Department, BAU. The study
was carried out between January and May 2012.

Study animals and husbandry practices

There are 135 dairy cattle registered for the seed bull production project of Animal Breeding and Genetics
Department, BAU, Mymensingh. Our target was to screen all of 135 animals for bovine tuberculosis but blood
samples were collected from 101 animals. The owners of other animals disagreed to provide blood samples. The
range of daily milk yield of cross-bred cows is 8-20 liters and indigenous cows are 2-4 liters. The cattle
management system in the area is small-scale dairy with traditional crop-based subsistence farming systems. The
small-scale dairy system mainly practices zero grazing (Intensive) with occasional semi-zero (Semi-Intensive)
and tethering systems (Extensive). The feeding practice is a ‘cut-and-carry system’. Green grasses provided are
mainly road side grass. Paddy straw is the common roughage for all the cows. Adequate amount of concentrates
including wheat bran, rice polish and oil cakes are provided with roughages. Vitamin mineral premixes are also
added to ration irregularly. The common breeds are indigenous and their crosses with Holstein Friesian and
Sahiwal. Manure removal is made on a daily basis and milking is done by hand.

Collection of serum samples

About 7 ml of blood was collected from jugular vein from each cattle in a disposable sterile syringe. The blood
containing syringes were kept at room temperature at 45°angle for one hour for maximum clotting. Then the
clotted blood containing syringes were kept in refrigerator (4°c) for overnight to get maximum serum yield and
after centrifugation serum was separated by conventional method and stored at -20°c until tested.

Immunochromatographic assay
At first the test kit (Anigen Rapid Bovine TB Ab test kit) was removed from the foil pouch and placed on a
flat, dry surface. Ten pl (one drop) serum was added to the sample hole marked “S” on the test device with a
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capillary tube or single cannel microtiter pipette and waited for 1 minute and then added 3 drops of the
developing buffer into the developing buffer hole. Appearance of a purple band in the result window of the test
kit within 20 minutes indicates positive result and indicating control band only in negative result. In positive
cases, intensity of the faint purple band appeared within 20 minutes. No result was read after 30 minutes.

Data collection

A questionnaire was developed and all information relating the study objectives was recorded. Data on animal
ID, herd size, age, sex, breed, coughing history, body weight, health condition, parity and husbandry system
were recorded.

Statistical analysis

Data were entered in Microsoft Excel 2007 and transferred to R 2.14.2 (The R Foundation for Statistical
Computing, Vienna, Austria). Descriptive statistics were obtained using Data Mining package of the software R
2.14.2. Risk factors analysis was done using stepwise backward elimination method as described by Dohoo et al.
(2003). A total 101 cattle from 56 households were tested with rapid bTB diagnostic kit. The overall prevalence
of bovine tuberculosis was 5.9% (95% Confidence interval: 2.2-12.5). The result of bivariable logistic regression
is presented in Table 1. History of coughing was significantly associated with bovine tuberculosis seropositivity
(p<0.009).

RESULT AND DISCUSSION
A total of 101 cattle from 56 households were tested with rapid bTB diagnostic kit. The overall prevalence of
bovine tuberculosis was 5.9% (95% Confidence interval: 2.2-12.5) (Table 1).

Table 1. Results of bivariable logistic regression of bovine tuberculosis in cattle in Mymensingh sadar

Variables No. of cattle No. of cattle Prevalence  Z-value p-value
examined positive to bTB (%)
test

Herd size

One to four 54 2 3.7 Reference -
More than 4 47 4 8.5 1.8 0.08
Age

Young (<3 years) 23 1 4.35 Reference

Adult (>3 years) 78 5 6.41 0.40 0.70
Health condition

Good (BCS =>3-4) 36 0 0 Reference -
Medium (BCS = 2-3) 45 2 4.44 0.01 0.99
Poor (BCS = 1-2) 20 4 20.0 0.01 0.99
History of coughing

No 85 4 4.70 Reference -
Yes 16 2 12.5 2.6 0.009
Parity

Few (<3 calves) 47 3 6.4 Reference -
Moderate (4-7 calves) 27 2 7.4 -0.21 0.83
Many (>7 calves) 4 0 0 -0.01 0.99
Zero (0 calf) 23 1 435 -0.5 0.62
Husbandry System

Extensive 12 1 8.33 Reference -
Intensive 31 1 3.22 -0.95 0.34
Semi-intensive 58 4 6.9 -1.8 0.07
Breed

Cross 89 5 5.61 Reference -
Local 12 1 8.33 1.6 0.11
Overall prevalence 101 6 5.9 (2.2, 12.5)*
* 95% Confidence Interval in parenthesis BCS= Body condition score
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The overall prevalence (5.9%) of bovine TB reported in this study is comparable with the reports of Pharo et
al. (1981) and Samad and Rahman (1986). However, it was lower than the reports of Rahman and Samad (2008),
Ameni et al. (2007), Islam et al. (2007) and Swai et al. (2006). The differences may be due to size of the sample,
type of diagnostic test used, husbandry system etc. The result of bivariable logistic regression is presented in
Table 1. History of coughing was significantly associated with bovine tuberculosis seropositivity (p<0.009)
which is in agreement with Sauter and Morris (1995).

Table 2. Risk factors identified in multiple logistic regression model of bovine tuberculosis in cattle in
Mymensingh sadar

Risk factors Odds Ratio 95% CI* p-value

Herd size

One to four - - -
More than 4 5.9 1.2,28.6 0.03
History of coughing

No - - -

Yes 8.9 1.9,42.1 0.005

* 95% Confidence Interval in parenthesis

Other than coughing, herd size, husbandry system and breed were included in multiple logistic regressions as
their p-values were below 0.15. Risk factors identified in multiple logistic regression analysis is shown in Table
2. Multiple logistic regression analysis revealed significant association of bovine tuberculosis with herd size
(more than 4) (Odds Ratio, OR = 5.9, p = 0.03) and history of coughing (OR = 8.9, p = 0.005) (Table 2) which
similar to the report of other authors (Griffin et al., 1993; Neill et al., 1989, Costello et al., 1998, Ameni et al.,
2006). Prevalence of bTB is frequently associated with close contact in shared airspace which increases
transmission of bTB from one cattle to another in a herd.

CONCLUSIONS

The main results from this study emphasize the risk factors for bovine tuberculosis in cattle. The potential
independent risk factors identified in this study were herd size (more than 4) and history of coughing. It was
found that the prevalence of bovine tuberculosis in cattle increases with the increase in numbers of cattle in herd,
poor health condition and history of coughing. It would be impracticable to keep the herd size minimum.
However, remedial action can be taken by maintaining the cattle in a herd with adequate floor space and better
ventilation facilities.
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